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CHAPTER 3 
 
METHODOLOGY 
 
3.1 Medium and Reagent Preparation 
3.1.1 Medium Preparation 
Three types of mediums such as nutrient agar (NA) , nutrient broth (NB) and oil palm frond 
juice are used in this research work.  
The nutrient agar (NA) that is used for this research work is the Yeast Extract Peptone 
Dextrose (YPD) agar. The agar can be prepared by using 20 g peptone, 20 g dextrose, 10 g 
yeast extract and 15 g agar. First of all, the agar powder is mixed with 900 mL of purified 
water in 1 Liter Schott bottle. Next, 5 g of glucose is mixed with 100 mL of distilled water in 
a 250 ml flask  and covered with aluminium foil, before being autoclaved for 20 minutes at 
121
o
C.  After autoclave, glucose is added to prevent Maillard reaction from occurring. After 
temperature has dropped to below 90
o
C, agar is poured into Petri plates and left to solidify. 
All the plates are closed and sealed before stored in refrigerator at 4
o
C. 
 The nutrient broth (NB) is prepared in a similar way, except that the agar powder not to be 
added. After autoclave, glucose is added in the broth and the solution is mixed well before 
being refrigerated at 4
o
C. 
 
3.1.2 Preparation of OPF Juice  
The oil palm fronds are obtained from Felda Lepar Hilir, Kuantan, Pahang. The OPF juice is 
extracted by pressing the oil palm frond using the conventional sugarcane pressing machine. 
The OPF juice was then stored at -20
o
C before use. 
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3.2 Microorganism and Medium 
3.2.1 Pure Culture Preparation 
The yeast that is used for this research work is Saccharomyces cerevisiae Kyokai no.7 
(ATCC 26422). The yeast was dissolved in YPD broth and incubated for 1 day at 100 rpm 
and 30
o
C to form yeast suspension. This suspension was  used to streak on new agar plate and 
incubate for 2-3 days at 30
o
C. The strain was stored at 4
o
C. 
 
3.2.2 Inoculum Preparation 
About 3-4 loops were taken from the pure culture and transferred into YPD broth in shake 
flask. The strains were incubated for 12-18 hours at 30
o
C and 150 rpm until reach standard 
initial concentration (0.2-0.4 g/L). 
            
                           Figure 3.1 : Preparation of inoculum for fermentation 
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3.3 Fermentation 
3.3.1 Preparation of OPF Juice for Fermentation 
OPF juice was filtered and centrifuged for 30 minutes at 5000 rpm and 4
o
C.  The OPF juice 
was then transferred to a shake flask and pH adjustment was carried out by the addition of 
H2SO4 and NaOH using pH meter. Following that, the shake flask was covered and 
autoclaved for 15 minutes at 121
o
C.  
 
3.3.2 Preparation of Fermentation Profile 
10% (v/v) of inoculums suspension from activated yeast flask was transferred into the 
sterilized OPF juice. Total working volume for each flask was kept constant at 100 mL for 
every run. Then, the shakeflask was purged with nitrogen gas, before being placed in 
incubator shaker at preferred setting. After 24 hours, 5 mL sample was collected and 
centrifuged at 10,000xg for 30 minutes at 4
o
C (Thermo Fisher Scientific, NC, USA). The 
supernatant was then filtered using Whatman 0.22μm syringe filters into vial for HPLC 
analysis.  
             
Figure 3.2 : Fermentation set-up 
 
 
